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The occurrence of cardiac arrhythmias in asso- 
ciation with emotional stress is a common clinical 
observation (2,6,8,13,14). To explore the validity of 
the inference that such extrasystoles occur as part 
of the organism’s reaction to life situations, a sys- 
tematic study was made of 12 unselected patients 
displaying extrasystoles. In most of these patients 
palpitation was the presenting complaint; in a few 
it was an incidental finding. In 5 of the subjects 
other arrhythmias occurred as well. 

In all instances a detailed history was obtained; a 
complete physical examination and indicated lab- 
oratory precedures were performed to determine 
the presence and nature of any functional or struc- 
tural heart disease or other abnormality. A series of 
interviews was conducted over varying lengths of 
time up to one year and totalling up to forty hours, 
during which a life history and personality study 
were obtained. An evaluation was also made of 
the current life situation and the emotional re- 


sponses thereto. As the patient was followed de-. 


tailed inquiries were made into the circumstances 
of each episode of arrhythmia. Among these, such 
factors as exercise, infection, tobacco, alcohol, and 
coffee were carefully noted as well as attitudes, 
feeling states, and life situations. Every effort was 
made to distinguish the influence of the former 
group of factors from that of the latter group. 
In addition to the day to day observations of 
these subjects, attempts were made to determine 
under what controlled circumstances arrhythmias 
might occur. The subjects were taken to a quiet 
room where they lay on a comfortable bed and 
where extraneous disturbing factors were kept at a 
minimum. Frequent intermittent recordings were 
made from a direct-writing electrocardiogram, 
while the patients were interviewed by a physician 
—usually over a period of about an hour. At times 
the interview was directed towards topics to which 
the patient was known to be sensitive or events 
which had previously been associated with the 
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complaint of palpitations; at other times, neutral 
conversation was introduced or the patient was 
given reassurance and suggestions to relax. Apart 
from the recording of the electrocardiogram the 
interview was not significantly different from the 
regular clinic interviews. Throughout the observa- 
tion period the subject’s reaction was recorded as 
fully as possible and notes were made of changes in 
facial expression and voice, tearfulness, fushing or 
pallor, tremors and agitated movements. These ob- 
servations were supplemented by notes on the pa- 
tient’s subjective evaluation of his feeling state. 
One typical interview is reported in detail later 
(Case 12). 


Observations 
A. Emotional States Associated with Extrasystoles 


EXTRASYSTOLES AND ANxIETy: Anxiety was by far 
the most frequent emotional concomitant of extra- 
systoles in these patients. Anxiety was a promi- 
nent feature in 11 of the 12 patients in this group. 
It was displayed in speech, behavior, and posture. 
There were often physical symptoms of anxiety 
such as muscle tension, and 8 of the patients showed 
sinus tachycardia repeatedly. In keeping with this, 
the patients were usually timid, dependent, and 
somewhat passive. These features are illustrated in 
the following patient. 


Case 1 

A 34-year-old housewife complained of palpitations 
and chest pain, She had been told that she had rheu- 
matic heart disease twelve years previously; this was 
her first intimation of any serious illness and no epi- 
sodes of acute rheumatic fever or chorea were recalled 
by the patient or her mother. 

The parents of the patient had been immigrants 
from Bohemia. Her father had made a modest living 
as a piano builder. He had been a chronic alcoholic 
who wasted his earnings at gambling and, although 
not abusive to the children, he was frequently away 
from home; on his return, quarrels would break out 
between the patient’s parents and the home was con- 
tinually in a turmoil, Her mother reacted to this situ- 
ation with a fretful, nagging attitude towards the 
children, deep hostility towards all men, and a gen- 
erally pessimistic outlook on life. 
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The patient recalled that she had been “nervoiss” all 
her life. In childhood she had had many friends, but 
as she grew older she withdrew from them and was 
chiefly preoccupied with earning money in order to 
keep the home going. Eventually she made a “good” 
marriage and had one son. 

When she was 27 her father died of heart disease 
and at about the same time a younger sister was also 
found to to have developed rheumatic heart disease. 
When she was 31 the patient began to notice on oc- 
casion a “skipping” of her heart. At 33 she developed 
pain in the left upper chest just above the breast, Two 
physicians who saw her seemed pessimistic concern- 
ing the significance of the pain. One said that if cer- 
tain injections did not relieve the pain the breast 
would have to be amputated. He also volunteered to 
her that by the age of 42 she would be an invalid, Fol- 
lowing these statements the patient reached a state 
bordering on panic with a marked increase in her 
anxiety and in its manifestations; palpitations became 
much more prominent. She largely neglected her do- 
mestic duties, became depressed and irritable towards 
her family and friends, and spent most of her time ab- 
sorbed in gloomy thoughts about her health. Each 
time she felt pain she was overwhelmed by fear of 
cancer or of imminent death from heart disease. 
“When I get a pain in the morning, I just sit down: 
the whole day is ruined.” 

The heart was found to be enlarged and beating 
rapidly at a rate of zoo. There were frequent extra- 
systoles and also the characteristic murmurs of mitral 
stenosis and insufficiency and aortic insufficiency, It 
was noted that a sinus tachycardia was present (rate 
go-100) every time the heart was examined and the 
patient stated that examinations made her “nervous.” 

The patient was almost continually anxious. She 
regularly displayed tachycardia, dry mouth, cracked 
voice and fidgety, purposeless movements of the hands 
and body. When reassured that she would not “drop 
dead” as she feared, she immediately replied, “Oh then 
Iam going to have a long, lingering illness and suffer- 
ing.” She said she could not bear to be alone, but had 
to be with people; yet she was frightened and tense 
with strangers and showed little active interest in social 
affairs. Her husband reported considerable irritability 
in her behavior at home, but anxiety was much more 
pronounced than hostility. 

Following a biopsy of the left breast for diagnostic 
purposes, the patient felt reassured and also had oc- 
casion to care for her sistet’s child while its mother 
was in the hospital. During the six-week period of 
this preoccupation her symptoms almost entirely dis- 
appeared; the pain never quite ceased but the “skipped 
beat” disappeared and she felt in good health. When 
the sister left the hospital and reclaimed her child the 
patient's anxiety and cardiac symptoms returned. 
Since cancer had been excluded by the biopsy, she felt 
strengthened in her conviction that the pain came 
from her heart. 


EXTRASYSTOLES 


During this exacerbation of anxiety and symptoms 
the patient was interviewed in the laboratory while 
electrocardiographic tracings were taken, Discussion 
of her health and family problems was associated with 
an increase in the heart rate and in the number of 
auricular extrasystoles. After being diverted and in- 
duced to laugh, the frequency of extrasystoles dimin- 
ished. The interviewing physician then reassured her, 
asked her to try to relax and left the room. Imme- 
diately, however, the patient’s thoughts reverted to the 
topics discussed, anxiety returned and extrasystoles 
increased and persisted until the end of the period of 
observation, 

Following this interview and others during which 
the patient was given further reassurance her symp- 
toms diminished gradually. The extrasystoles first de- 
creased in frequency and then disappeared completely 
both in her own awareness and on physical examina- 
tion, She continued to exhibit tachycardia, however, 
whenever her heart was examined, the rate increasing 
from 80 to 95 on one such occasion. The tachycardia 
was accompanied by three extrasystoles in three min- 
utes. At the next visit a few weeks later she felt cheer- 
ful, optimistic, and had no symptoms. Examination of 
the heart again revealed a rate of 102 but there were 
no extrasystoles. 


Comment: This patient demonstrates several 
features repeatedly found in other members of this 
group. There was long-standing anxiety which had 
more recently been accentuated and focused on the 
heart. The patient was defensive in her general 
attitude and rarely displayed hostility or overt ag- 
gression. Tachycardia was a prominent feature 
during routine examinations. The rheumatic heart 
disease was not solely responsible for the extrasys- 
toles since they could easily be related to the life 
situation, attitudes, and emotions of the patient. 
Relief of anxiety was consistently associated with 
abolition of the extrasystoles. 

It has been observed by Miller and McLean (20) 
that extrasystoles occurred in patients with long- 
standing dependence on one parent towards whom 
all hostile feelings were repressed. In 5 cases known 
to them this parent had heart disease. The occur- 
rence of extrasystoles in the patient was interpreted 
as a further identification with this parent and a 
punishment for the hostility. In the following pa- 
tient these psychodynamic features were prominent 
and certain of them were present in other patients 
of this series. 


Case 2 

A 30-year-old accountant of Italian parentage came 
to the New York Hospital complaining af “nervous- 
ness” and palpitations. 

The patient’s father and mother were both some- 
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what excitable, but kindly, gentle people who had 
overprotected the patient in childhood. The family was 
described as exceedingly close and the members were 
unusually dependent upon each other. 

His father had prospered in early life, but following 
severe pneumonia, he worked little and gradually 
lapsed into a state of invalidism which persisted for 
the last twenty years of his life. He continued to be 
the active head of the family and his decisions were 
asked and accepted. He had high blood pressure and 
later developed palpitations. The patient was extremely 
solicitous of his father’s health and worried and 
talked much about it. He often felt his father’s pulse, 
detecting an intermittency in it. Despite his attach- 
ment to his father, the patient was aware that his 
father had been “babied” as an invalid and that 
his incapacity was out of proportion to the evidence 
of physical disease. In dreams and unguarded moments 
he showed hostile feelings towards his father, but he 
never expressed such feelings during his father’s life. 

The patient’s mother also had high blood pressure 
and a paternal aunt, a brother-in-law and his father- 
in-law all had coronary artery disease, so that there 
was ample opportunity for the development of anxiety 
about heart disease. 

The patient gave evidence of anxiety long before 
it became centered on his cardiovascular system, He 
showed nail-biting until twenty and a tic-like move- 
ment of his head dated back to early childhood, He 
had frequent muscle tension headaches, In youth he 
had one episode of palpitations and on another occa- 
sion his heart was found unusually rapid in a physical 
examination. He was much disturbed by obsessive 
thoughts, chiefly of sexual content. In his personal 
relations he was timid and dependent and in the man- 
agement of problems tended to be passive rather than 
aggressive. 

When he was 27 a younger brother was killed in the 
war and the patient felt guilt and anxiety over this. 
Two years later the patient’s father died after a brief 
terminal illness, The patient reacted again with guilt 
and anxiety. One month later he had an anxiety at- 
tack with flushing and palpitations and thereafter had 
repeated episodes of the same symptoms and others, 
such as dyspnea and chest pain. 

When he was first seen, the patient exhibited the 
usual manifestations of anxiety; the examination of 
the heart revealed no structural lesion but a persistent 
rapidity of rate which was around 85. On early ex- 
aminations no extrasystoles were found, Later when 
his anxiety was accentuated during the illness of his 
child he said; “I want another examination today. I 
feel a falling sensation in my chest and my pulse stops. 
I know because I feel it skips a beat; that’s enough to 
get me nervous.” When the examination began extra- 
systoles were found to be occurring at the rate of three 
per hundred beats, but, as the examination progressed, 
anxiety increased and his face flushed. Extrasystoles 
also increased in frequency to twenty-five per hundred 
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beats. As the patient was reassured about the palpi- 
tations his anxiety abated somewhat and the extrasys- 
toles became less frequent. The pulse rate at this ex- 
amination was between 88 and 94. On a later date the 
patient was interviewed while electrocardiographic 
tracings were taken. Although displaying much anxiety 
and tachycardia (with a rate of 110), a regular sinus 
rhythm persisted throughout the interview, 

During a series of therapeutic sessions in which he 
was strongly reassured and allowed to discuss freely 
his conflicts, the patient gradually improved and his 
symptoms diminished. Palpitations ceased to be a com- 
plaint and extrasystoles were not again observed. 


Comment: Although palpitations are commonly 
attributed to increased awareness of the heart or to 
sensations produced by increased rate or stroke vol- 
ume (25), careful examinations of patients with 
this complaint reveal a high incidence of cardiac 
arrhythmias at the time of the palpitations. In 
Friedman’s series of patients with neurocirculatory 
asthenia 22 per cent were found to have various 
cardiac arrhythmias when experiencing palpita- 
tions (10). As in this patient, however, extrasys- 
toles may only be found when anxiety is moderate. 
When more severe anxiety is present there is usually 
a marked tachycardia and the excitability of the 
sino-auricular node exceeds that of a potential 
focus in the myocardium. 

Levy et al. (18) have observed an increased in- 
cidence of structural heart disease in patients with 
habitual tachycardia. The occurrence of extrasys- 
toles in these patients may impair the blood supply 
to the heart and thus provide one mechanism for 
the development of structural disease. 

Associated with long-standing anxiety, many 
(although by no means all) of the patients had 
great difficulty in the expression of hostile feelings 
or those which might be interpreted as hostile. The 
following patient showed extrasystoles when the 
expression of hostility broke through her devotion 
to her mother. 


Case 3 


A 51-year-old housewife came to the hospital with 
the complaint of palpitations. The patient was found 
to have a blood pressure of 200/100. The examination 
of the heart was unremarkable, apart from the frequent 
occurrence of extrasystoles. The electrocardiogram was 
normal. 

The patient had been subject to anxiety attacks for 
many years, and she had often related her complaint 
of palpitations to feelings of anxiety. During one 
interview she described the anxiety she felt when peo- 
ple saw her house untidy. The source of this anxiety 
was then traced back to her childhood in which the 
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patient’s mother had been perfectionistic and de- 
manding about the housework done by her children. 
The patient's relations with her mother were overtly 
congenial, but she had a constant desire to please her 
mother and rarely achieved satisfaction in doing this. 
She felt that her younger sister was somewhat fav- 
ored. Throughout this discussion the patient showed 
no obvious anxiety judged by her words and voice. 
Rather suddenly, she complained of palpitations, with- 
out being conscious of anxiety. Upon examination of 
the heart the rate was found to be 94 with extra- 
systoles occurring every three to six beats. The pa- 
tient’s neck and face were flushed. The heart had 
been examined shortly before this conversation and 
no extrasystoles were found, so that their occurrence 
may be accurately related to the interview. The pa- 
tient stated that she had not thought the topics dis- 
cussed disturbing to her, but they evidently touched 
on matters to which she was sensitive. 


Comment: Some instances of apparently spon- 
taneous extrasystoles may be related to concomitant 
emotional disturbances of which the patient may 
not be conscious, In these instances only a careful 
analysis of the conversation and thoughts of the 
patient will reveal the relevant factors, 

Exrrasystoces Occurrinc as Parr oF THE Re- 
action To Parn. It has been noted previously (24) 
that extrasystoles may arise during pain. This is 
illustrated in the following case. 


Case 4 


A 55-year-old stockbroker was admitted to the 
Psychiatric Division of the New York Hospital for 
the treatment of alcoholism. His mother had died 
when he was 12; his father had largely rejected him, 
and he was able to derive little emotional support 
from his step-mother or other members of the family. 
As a child he was mild and unaggressive; he suffered 
from enuresis and had frequent nightmares, Although 
in his early business life he was quite successful, he 
became increasingly anxious when dealing with new 
situations provided by his business and sought to 
bolster his morale with alcohol. The suicide of his 
father and the death of a respected father-in-law ac- 
centuated his feeling of insecurity. 

For some years before his admission he had noted 
palpitations and in the hospital was found to have 
frequent extrasystoles. The heart rate was usually 
found to be rapid, averaging around 80 when awake 
with frequent excursions into the 9o’s. There was 
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strongly suggestive electrocardiographic evidence of 
myocardial disease, but the physical examination showed 
no other cardiac abnormality than the extrasystoles. 

The opportunity for observing the occurrence of the 
extrasystoles in this patient occurred during a plethys- 
mographic study of blood flow in his finger. When 
the test was started there were frequent extrasystoles; 
during the first minute of the test the heart rate was 
76 and extrasystoles occurred at the rate of thirteen 
per hundred beats. During the next minute the heart 
rate was 70 and there were fourteen extrasystoles per 
hundred beats. These were presumably associated with 
mild anxiety connected with the beginning of the 
test. The extrasystoles then ceased entirely for ten 
minutes during which time the patient remained quiet 
without talking and the heart rate averaged about 74, 
At the end of this period a blood sample was drawn 
for a chemical determination. There was slight pain 
associated with the drawing of the blood and extra- 
systoles recurred at the rate of ten per hundred beats 
and then diminished and disappeared again. 


OccurRENCcE OF ExTRASYSTOLES witH ELaTION AND 
Asyect Fear: 


Case 5 


A 40-year-old male had had hypertension and anxiety 
for ten years. His anxiety appeared to be related to 
excessive attachment to his mother with antagonism 
to his father and to father-figures, He also gave evi- 
dence of homosexual conflicts and was frequently im- 
potent in heterosexual relationships. In the summer of 
1947 he encountered frustrations connected with his 
work as a writer and also in the courtship of a girl 
whose enthusiasm for him was poorly sustained, His 
blood pressure was reported to be elevated and he 
complained of sensations of tightness in the occipital 
region and of general tension. After rest the physician 
found his blood pressure lower. As the anniversary of 
his father’s death from heart disease approached how- 
ever, he became aware of increased feelings of tension 
and dejection, His girl went away temporarily and 
he attempted sexual relations with another girl, In 
this setting he developed a coronary occlusion with 
a posterior myocardial infarction. 

Following the infarction the patient’s convalescence 
was prolonged by depression, fatigability, and weak- 
ness. He showed great anxiety about his heart and 
became particularly anxious whenever any examina- 
tion of it was undertaken, fearing the communication 
of some dreadful news. 

One day the patient was in the laboratory two 


Fic. 1.—Ventricular Exitrasystoles 
During Fear. Electrocardiograms 
Lead CFg of Case 5 when rela- 


tively relaxed (left) and frightened 
(right). The rhythm has been in- 
terrupted by five ventricular extra- 
systoles. 
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ITRASYSTOLES: 
ER WOO GLATS: 


wv 
Fic. 2.~Auriceular Exirasystoles During Re- 55 
sentment (and Anxiety). Analysis of an ° 
jnterview with Case 6. The shaded area is 5* 
an evaluation of the emotional disturbance “~~~ ° 


of the patient, as judged by manifestations 
of anxiety and resentment, 


Tune a 


months after his discharge from the hospital and ure and elation at the opportunity which had arisen 
showed his usual mixture of depression and anxiety. and the compliments being paid him. Again he was 
This however, became intensified as the chest leads aware of a “thumping” similar to that which he had 
of the electrocardiogram were taken. Earlier he had be- experienced in the laboratory and it seems probable 
come alarmed by hearing some physician discuss the that he was experiencing extrasystoles again. 

findings in his electrocardiographic chest leads, The 

heart rate increased from 76 to 92. He turned pale, _ EXTRAS¥STOLES AND RESENTMENT: Although anx- 
sweated and his facial expression was one of alarm. i¢ty was a more prominent feature than expressed 
He remarked “I feel sort of jittery,’ and immediately hostility in these patients, extrasystoles were also as- 
after he had said this, five premature ventricular sociated with resentment in some. The following 
contractions interrupted the previously regular rhythm _ patient illustrates this occurrence. 

(Fig. 1), At the same time he complained of a “thump- 

ing” sensation in his chest. Following this there were Case 6 


no other extrasystoles. A 60-year-old woman had suffered from palpitations 
About a month later the patient was feeling some- for many years. 
what better, and at times felt that he had completely The patient had been raised under comparatively 


recovered, One of his plays in connection with which affluent circumstances in a family of superior social 
he had had many disappointments before the coronary standing in the South. While she was at college an 
occlusion, was proposed for production by an im- older brother suddenly married and his wife shortly 
portant group of amateur actors. The patient was de- afterwards had a child. The father of the patient di- 
lighted with this prospect and a meeting was arranged verted money from the patient to her brother so 
with the prospective producers. While this was taking that she had to leave college. She felt intense resent- 
place the patient experienced intense feelings of pleas- ment against her brother and, more particularly against 


Fic. 3.—Auricular Extrasystoles During Resentment 
(and Anxiety). Analysis of another interview with 
Case 6, The shaded area is an evaluation of the 
emotional disturbance of the patient, as judged by 
manifestations of anxiety and resentment, 
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Fic. 4.—Auricular Extrasystoles During Reseniment (and 
Anxiety). Analysis of another interview with Case 6. The 
shaded area is an evaluation of the emotional disturbance of 
the patient, as judged by manifestations of anxiety and 
resentment. Note the diminution in extrasystoles during a 
period of increased heart rate associated with continuing 
emotional disturbance. 


her sister-in-law, who accused her of implying to 
friends that her brother’s marriage had been pre- 
cipitated by a pregnancy. Later the patient declined an 
opportunity for marriage and instead became a Holly- 
wood writer for a time. Still later after she devoted 
eight years of her life to the care of her mother who 
was invalided by angina pectoris, the father misman- 
aged his money and thus wiped out the patient's 
prospects of a legacy. Notwithstanding all her trials 
the patient did well as a writer and journalist and for 
many years supported herself competently until the 
deterioration of her memory and episodes of mental 
confusion made it difficult for her to hold jobs. Finally 
she was forced to “go on relief” and live in surround- 
ings of poverty, It was about this time that she first 
began to notice palpitations. 

Physical examination revealed generalized arterio- 
sclerosis and slight hypertension of 150/100. The heart 
rate was usually in the neighborhood of 80, There was 
an apical systolic murmur of grade 2 intensity and 
one plus pitting edema of the shins. The patient ex- 
hibited marked dyspnea on exertion and was unable 
to complete half a standard exercise tolerance test. 
The electrocardiogram was normal apart from the 
presence of numerous auricular extrasystoles which in- 
creased in number after exercise. The mental confu- 
sion of which she complained was manifested to 
others chiefly in circumstantiality and some difficulty 
with dates. 

The patient was moderately depressed and showed 


EXTRASYSTOLES 


considerable anxiety about her health and her dis- 
tressing financial condition. She expressed resentment 
towards her family who had given her no assistance 
and many of her remarks suggested a paranoid dis- 
tortion of the facts. Hostility was also expressed to- 
wards social service workers. The patient considered 
it humiliating to accept charity. 

She was interviewed in the laboratory on several 
occasions and the findings are illustrated in Figures 
2, 3, and 4. During each of these interviews a close 
correlation was found between the occurrence of 
auricular extrasystoles and the emotional state of the 
patient. The latter changed readily with the flow of 
conversation. The feeling states of the patient which 
were associated with extrasystoles varied between 
anxiety (about her health and financial condition) and 
resentment (toward her family), During periods of 
relaxation when the patient was reassured or diverted 
the extrasystoles diminished or disappeared. It will be 
noted that the heart rate was more rapid than the 
usual rate for recumbent women. Figure 4 shows one 
period when, during a marked increase in heart rate, 
the extrasystoles diminished in number. 


Comment: As illustrated in the first patient it 
would appear that when anxiety is associated with 
a marked increase in heart rate the excitability of 
the sinoauricular node increases and the extrasys- 
toles from the ectopic focus are less likely to occur. 

During the course of the interviews there was no 
subjective sensation of palpitation. On one occa- 
sion however, she had been asked if she had felt a 
sense of relief when her mother died. On the after- 
noon following the interview she telephoned that 
she was having severe palpitations and that her 
“heart was jumping all over the place” and “going 
like a trip-hammer.” Following the interview she 
evidently mulled over the discussion and gradually 
developed an emotional state characterized by guilt 
and tension over the death of her mother and re- 
sentment at the physician for his presumed impli- 
cation. Presumably these palpitations arose from 
frequent extrasystoles which were observed at other 
times when she had this complaint. 


After these interviews the patient was followed in 
the clinic. For a time her situation improved markedly, 
she became more prosperous, was more cheerful, and 
felt well. Her heart rate became slower and was found 
between 60 and 70 instead of around 80. Extrasystoles 
were absent when the patient was quiet, but they 
could still be brought out by discussion of her health 
or by exercise. The patient’s tolerance for exercise was 
much greater. Her mental confusion was much im- 
proved. As the patient had large numbers of extra- 
systoles it is not improbable that some impairment of 
her cerebral circulation resulted from them. 

Later when the patient fel! into financial difficulties 
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again, extrasystoles returned and she was digitalized. 
After this extrasystoles were not again observed ex- 
cept on one occasion when the patient became intensely 
frightened over some blurring of her vision. On this 
occasion she showed hyperventilation and extrasystoles 
every four beats. 


Comment: This patient was considered to have 
arteriosclerotic heart disease. Extrasystoles occurred 
in this patient in response to the different stresses 
of exercise and unpleasant life situations. These 
stress-producing situations increased the work (in- 
dicated by tachycardia in both instances) and the 
excitability of a heart already damaged by advanced 
arteriosclerosis. 

Following an improvernent in the life situation 
the mood and affect improved and there occurred 
an associated increase in exercise tolerance, a dimin- 
ished heart rate and a decreased susceptibility to 
palpitations and extrasystoles. 


B. Extrasystoles During Discussion of Events Pre- 
viously Associated with a Cardiac Arrhythmia 


Case 7 


A 74-year-old woman came to the New York Hos- 
pital complaining of recurrent episodes of palpitation. 

Her early life had been spent in relatively comforta- 
ble circumstances but she married an irresponsible, un- 
faithful man who failed to support her, When she was 
45 a brother and a nephew to whom she had been 
closely attached died within a short period. The pa- 
tient then developed a mild hemiplegia and was found 
to have hypertension. The following year she divorced 
her husband and then dedicated her energies to their 
only child, a boy. By working hard she was able to 
send him to a private school and by further sacrifices 
sent him through college and medical school, At 
one point during this program the patient was so 
short of funds that her house was seized for taxes. 
To make matters worse, her son married the next 
year and did not help the patient to recoup her for- 
tunes, Instead he claimed that the patient had rejected 
him by sending him to boarding school and that he 
had put himself through college by his own efforts. 
The patient continued to support herself ably for a 
time, but as she grew older became less and less pro- 
ductive and was finally forced to accept help from 
the Department of Welfare. 

Despite the long-standing hypertension this patient 
had no cardiac symptoms until the age of 73. At this 
time she was out of work, harassed by financial wor- 
ries, and living in a boarding house with a rather 
uncongenial landlady, The patient began to be aware 
of pounding of her heart, particularly as she lay on 
her left side at night. One evening, two weeks later 
and after a violent argument with the landlady she 
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noticed pain in her chest and acceleration of her 
heart, She went to bed, and thirty minutes later 
noted accentuation of the symptoms and associated 
pain in the left arm and chest and shortness of breath. 
The symptoms lasted an hour. 

Following this attack the patient continued anxious 
about her health and the persecutory attitude of the 
landlady towards her. In the succeeding four weeks 
she had several similar attacks and then reported to 
the New York Hospital. 

Upon examination the patient was found to have 
advanced generalized arteriosclerosis, moderate obesity, 
and some osteoarthritis. The heart was moderately 
enlarged and there were systolic murmurs of medium 
intensity at the apex and in the aortic area. The 
rate was usually around 60. The blood pressure was 
176/92. There was no evidence of congestive heart 
failure but dyspnea on exertion was noted, She was 
later ‘seen in attacks of paroxysmal auricular fibrilla- 
tion which she said were similar to the ones she had 
had before admission to the clinic. 

Superficially the patient seemed. hostile, almost para- 
noid, towards her relatives and even towards others 
who were trying to help her, Underlying this, how- 
ever, was deep anxiety and some depression about 
her present condition. She constantly ruminated over 
the humiliation of accepting support from the Depart- 
ment of Welfare and the financial destitution which 
forced her to come to a clinic. To this had latterly 
been added anxiety about her health, which she made 
a brave but futile attempt to conceal. The resentment 
she so freely displayed was apparently related to the 
desperation of her life situation since it disappeared 
when the latter improved. 

On her first visit she recounted with considerable 
agitation the story of her attacks of tachycardia and 
of the trouble with the landlady which had preceded 
the first one. As she did this she complained that her 
heart “felt different.” Upon examination a regular 
sinus rhythm without extrasystoles was found. She 
continued to talk and became even more agitated, ex- 
hibiting chiefly anxiety with some resentment directed 
toward the landlady and her neglectful relatives. Once 
more she complained of her heart and when it was 
examined again numerous extrasystoles were found 
to be interrupting the rhythm. As she was diverted and 
relaxed again the extrasystoles disappeared. 


Case 8 


A 61-year-old male came to the New York Hospital 
with the complaints of intermittent palpitations and 
shortness of breath. 

In childhood he had “growing pains” and at 13 
a febrile episode lasting a week was attributed to 
theumatic fever. At 18 a murmur was mentioned for 
the first time, and he was advised to “slow down.” 
He limited his activities for a year but then resumed 
normal life, participating in many sports such as 
tennis unti) he was in his fifties. 
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Fic. 5.—Auricnlar Extrasystoles During 
Discussion of Events Associated with Ar- 
rhythmias. The heart rate and number of 
extrasystoles were determined from an 
electrocardiograph which was recorded 
approximately one minute of each five 
during the 95 minute interview. The 
solid portion of the heart rate curve indi- 
cates the periods during which the electro- 
cardiograph was recorded, Auricular leads 
showed changes in the configuration of 
the P waves indicating that the more 
rapid heart rates (95 to 99) were due to 
paroxysmal auricular tachycardia arising 
in a focus near the sino-auricular node. 
During the discussion of events previ- 
ously associated with arrhythmias the pa- 
tient showed anxiety and resentment and 
changes in the rhythm occurred at these 
times. Moderate degrees of emotional dis- 
turbance were associated with increased 
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frequency of extrasystoles and more severe degrees with paroxysmal tachycardia, 


Attacks of palpitations began at 4o in a setting of 
frustration in his marriage and were attributed to 
paroxysmal auricular tachycardia and auricular fibril- 
lation. The first occurred during a visit to his home 
by bis wife’s aunt, whom he considered unduly aggres- 
sive and possessive toward his wife. The attack was 
actually precipitated during an episode of frustrated 
anger. He dated his earliest feelings of anxiety from 
this period. 

He had two attacks during the aunt’s visit and 
then no more for twelve years, despite the fact that 
during this time his marriage ended in divorce and 
he Jost his business and home and had to “go on 
relief.” 

At the age of 53 the attacks recurred. At this time 
he was living with his sisters amid considerable do- 
mestic friction. He was also interested in a girl who 
vacillated in her regard for him. He had six attacks of 
tachycardia in about a year until he moved out of 
his sister's house and broke off with the girl. After 
this he felt much less tension and had no more attacks 
for four years. 

At the age of 58, while working in a bank, he felt 
imposed upon by the senior officials of the branch be- 
cause they often kept him after hours. The attacks of 
tachycardia recurred. At about this time he noted also 
some shortness of breath on exertion which alarmed 
him and brought anxiety about his heart. He con- 
tinued to work off and on, finding that his attacks 
were most apt to occur on Thursdays and Fridays at 
the end of the working week. They diminished during 
periods of unemployment. 

The patient was found to have a congenital de- 
formity of both thumbs and of the left arm, which 
was smaller than the right one. The heart was much 
enlarged in all diameters. There was a loud, harsh 
systolic murmur heard over the entire precordium and 
a softer, but distinct diastolic rumble heard at the 


apex. The electrocardiograph showed right axis de- 
viation, prolonged P-R and QRS intervals, and right 
bundle branch block. Angiocardiographic study of the 
heart showed a patent interauricular septal defect. This, 
together with the evidence of mitral stenosis, made 
it probable that the patient had the congenital heart 
syndrome known as Lutembacher’s syndrome, on 
which had been imposed arteriosclerotic changes. 

The predominant feature of the patient's personality 
was anxiety, which was chiefly centered around his 
heart. It was evident from the study of the patient that 
his anxiety extended back to a period when he had 
no concern for his heart. It had been his habit to deal 
with problems by withdrawal from them rather than 
by decisive action. Although he had recently developed 
a ready irritability, he had formerly endured pro- 
longed frustration before he permitted expression of 
his feelings. 

The patient was interviewed on two occasions in the 
laboratory, and the results are analyzed in Figures 5 
and 6. It can be seen (Fig. 5) that when the pa- 
tient was relatively relaxed at the beginning of the 
observation period, there was a sinus rhythm with a 
rate of 75 and rare auricular extrasystoles, As the pa- 
tient showed anxiety or resentment in discussing his 
heart or some upleasant life situation, there was first 
an increase in the number of extrasystoles and then 
an abrupt change in the heart rate to about 95. Special 
auricular leads revealed slight changes in the con- 
figuration of the P waves which make it probable that 
the more rapid rate was due to episodes of paroxysmal 
auricular tachycardia arising in a focus close to the 
sinoauricular node. During the tachycardia, the ex- 
trasystoles for the most part diminished in number. As 
the tachycardia yielded to the slower rate, (which 
happened abruptly also), extrasystoles again appeared 
until the patient was completely relaxed. During 
sustained tachycardia (Figure 6), there was a variation 
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in the occurrence of superimposed extrasystoles with 
the emotional state. 


Comment: It appears that in this patient mod- 
erate degrees of emotional disturbance were asso- 
ciated with increased numbers of extrasystoles. 
When the emotional disturbance was greater one of 
the ectopic foci apparently took over the basic 
rhythm from the SA node. In general, during these 
interviews a close correlation was shown between 
emotional disturbance and either increased num- 
bers of extrasystoles or tachycardia. As in Case 
No. 7, discussion of events previously associated 
with arrhythmias (ie., frustrations in marriage and 
at the bank) was accompanied by recurrence of 
arrhythmia. Extrasystoles were also increased by 
focusing his attention on his heart. 

As in Case No. 7 advanced structural heart dis- 
ease was present which appeared to have increased 
the susceptibility of the heart to extrasystoles related 
to stresses in the life of the patient. The manage- 
ment of the life situations appeared to be of cardi- 
nal importance in therapy. Associated with thera- 
peutic interviews, reassurance, and support there 
was a pronounced decrease in the frequency of 
tachycardia and extrasystoles. 


C. Extrasystoles Superimposed on other Arrhy- 
thmias 


Two patients have been studied in the laboratory 
while showing paroxysmal auricular arrhythmias 
which were related to their emotional state. During 
interviews the emotional state changed so that 
extrasystoles became superimposed on the under- 
laying arrhythmias. This occurred in Case 8 and in 
the following patient. 


EXxtTRasysTOLES WITH AURICULAR FIBRILLATION: 


Case 9 

A 40-year-old man over a period of some years came 
to the New York Hospital with palpitations which 
were due to attacks of paroxysmal auricular tachy- 
cardia and auricular fibrillation, 


Fic, 6.—Auricular Extrasystoles Super- 
imposed on Paroxysmal  Auricular eaTe 
Tachycardia, Analysis of another inter- 
view with Case 8 with similar results, 
The frequency of extrasystoles was 
found to vary with the emotional state 
of the patient even during paroxysmal 
auricular tachycardia which was sus- 
tained throughout most of the inter- ° 
view on this occasion, 
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He was born of immigrant Russian Jewish parents 
and brought up in circumstances of poverty. The 
mother was the dominant member of the family. Her 
attitude was tyrannical and at one time she even had 
the patient arrested for a minor misdemeanor. He 
tried a number of jobs haphazardly but throughout 
most of his life he had supported himself by disposing 
of illicit goods. At the age of 34 he was markedly obese 
and was found to have hypertension with a blood 
pressure of 150/105. At about this time he had his 
first episode of palpitations. 

At 36 he married a gentile girl who was ten years 
younger. His wife proved, like his mother, to be rather 
a domineering personality and they had frequent quar- 
rels. After being ejected by his mother he lived with 
his wife's family. He was obliged to accept both 
financial support and humiliation from them. He felt 
considerable resentment towards them and much of 
this was transferred to his wife, who, he felt, had 
not adequately protected him from the assaults of her 
relatives, 

In this patient as in others, anxiety seemed the 
largest component of the personality structure. There 
was a considerable amount of hostility ventilated to his 
physicians, but it was almost impossible for him to 
express this in the presence of those toward whom it 
was directed. His attitude was generally passive and 
dependent. He was constantly and fruitlessly seeking 
support from his mother, wife, and relatives. He re- 
sented their failure to supply it more abundantly, but 
he was afraid that any complaint would lead to their 
giving him less. 

As noted the patient was markedly obese. The blood 
pressure was elevated, being usually around 160/110. 
Apart from the arrhythmias frequently encountered 
there was little remarkable about the examination of 
the heart. A striking feature, noted in many of the 
other subjects of this group, was tachycardia even 
when there was a sinus rhythm. The rate was never 
found lower than 78 and varied between this figure and 
100. He said he rarely slept the night before he was 
to report to the hospital and when he was seen he 
usually displayed other signs of anxiety, such as dry 
mouth and a tense, cracked voice. 

Following a painful humiliation at the hands of his 
brother-in-law the patient had, as usual, said noth- 
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ing and restrained himself. He came to the laboratory 
the next day in a state of nervous tension and experi- 
encing palpitations which had begun shortly after the 
episade. Electrocardiographic tracings revealed auricu- 
lar fibrillation. He was urged to discuss the events lead- 
ing to the attack. He began to talk about the unpleas- 
antness at home and as he did so he became more 
tense. He attempted at first to restrain the emotion 
but, being encouraged to express himself freely, he 
began to cry and sob with mixed feelings of resent- 
ment and depression. Six seconds after the onset of 
weeping numerous ventricular extrasystoles appeared, 
twenty-four occurring in twenty-four seconds. They 
persisted throughout the sobbing, but disappeared com- 
pletely after he had relaxed. The basic rhythm of 
auricular fibrillation continued throughout and the 
ventricular rate of 164 was approximately the same 
during the period of observation (Fig. 7). 
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A~Quiet before Interview. Auricular 
Fibrillation with V. Rate 160. 


8—Crying. Frequent Ventricular Extra- 
systoles, 


Fic. 7—Ventricular Extrasystotes Super- 
imposed on Auricular Fibrillation During 
Dejection and Resentment, Electrocardio- 
gram of Case 9. The upper tracing shows 
auricular fibrillation which had begun the 
previous night in a setting of suppressed 
resentment. In the lower tracing numerous 
ventricular extrasystoles have been super- 
imposed on the underlying rhythm during 
the expression of dejection and resent- 
ment accompanied by weeping. 


D. Variations in Frequency of Extrasystoles with 
Emotional Changes . 


In all the patients studied the life situations and 
emotional states of the patients were the most sig- 
nificant factors in the occurrence of extrasystoles. 
The following case illustrates marked variation in 
the frequency of extrasystoles with changes in the 
emotional state related to the life situation. 


Case 10 


A 45-year-old Jewish woman came to the New York 
Hospital after having suffered from various types of 
palpitations for six years. At another hospital she had 
been shown to have paroxysmal auricular tachycardia. 
The episodes of paroxysmal tachycardia in this pa- 
tient were closely related to her life situation and 
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have been discussed in detail in another report (9). 
Following the use of digitalis and quinidine par- 
oxysmal tachycardia ceased but frequent palpitations 
persisted. From the patient’s complaint of “skipped 
beats” when extrasystoles were found on auscultation, 
it may be assumed that the palpitations were due to 
extrasystoles. 

The patient's father was a humble tailor who suf- 
fered from heart disease and eventually died of it. 
He was irascible and hostile to his family, although 
the patient was his favorite child. The patient’s early 
life was, in her opinion, clouded with anxiety and 
squalor. She formed the ambition of improving her- 
self and rising above her early surroundings. 

She became tacitly engaged to a boyhood acquaint- 
ance, who much resembled her father, in her early 
twenties. At the same time she had some reservations 
about his ability to provide her. with the sensitive un- 
derstanding she sought. She met and fell in love with 
another man who showed the qualities lacking in her 
fiancé. This second suitor, however, seemed imprac- 
tical and unambitious and was finally rejected by her 
in favor of the first one. 

Her marriage did not go well and was almost im- 
mediately regretted by the patient. She resumed her 
association with her second suitor to whom she spoke 
of her troubles. Sexual relations (which the patient 
had with both men throughout her marriage) were 
unsatisfactory. Her husband likewise felt dissatisfied 
and drifted into affairs with other women. He became 
increasingly irritable and even violent and the patient 
finally divorced him after fifteen years of marriage. At 
the height of her tension and indecision about her 
divorce the patient had her first episode of paroxysmal 
tachycardia. 

Following her divorce, the patient was unable to 
marry her other man who had remained faithful to 
her. She felt him still casual and irresponsible and 
did not wish to lose her alimony in a second gamble 
at marriage. She maintained a sort of common-law 
marriage with him, but never brought herself to 
formalize it. During this period frequent extrasystoles 
occurred and the patient sought relief for these. 

Although there was no history of rheumatic fever, 
examination of the patient showed a large heart with 
characteristic murmurs of mitral stenosis and insuf- 
ficiency. There was no evidence of congestive heart 
failure. The heart rate was often increased and auric- 
ular extrasystoles were observed. The auscultation of 
the latter coincided with the patient’s complaints of 
“skipped beat.” 

The patient was a tense, restless individual who 
displayed unusual degrees of anxiety and hostility. 
She was passive in the conduct of her affairs although 
aggressive in blaming their unsatisfactory state on 
others, She attributed her failure to attain marital 
happiness to the men involved. She was compulsive 
in her housekeeping and planned her life far into the 
night while tossing with insomnia. 
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As the patient was followed in the clinic enquiry 
was made at each visit about the frequency of 
extrasystoles and these were then related to the 
events of the preceding week and the patient’s emo- 
tional state. Figure 8 illustrates the changes in fre- 
quency of extrasystoles over a tén-week period thus 
studied. Frequency of extrasystoles were graded on 
a one to four plus scale. 

At the beginning of the observation period the 
patient showed a daily frequency of extrasystoles which 
was graded two plus. She had been sent to the gyne- 
cology clinic about a cervical erosion for which vaginal 
smears were taken. A message was sent to her one 
day from this clinic requesting a visit from her for the 
purpose of repeating the smear test. Immediately the 
patient became apprehensive of cancer. She abruptly 
modified her attitudes towards her lover and children, 
felt close to them and that all the friction and disputes 
which they had been having were trival and un- 
worthy. A sense of peace came over her and at the 
same time extrasystoles completely disappeared. This 
period of calm and freedom from symptoms lasted 
five days and was interrupted when the patient's 
daughter seemed to her aloof and distant. Former 
resentments were rekindled and extrasystoles returned. 
A few days later the patient was admitted for a deci- 
sive biopsy of the cervix. On the day of her admission 
she felt more extrasystoles than ever before and was 
almost continually aware of them. Following the 
biopsy and reassurance she continued anxious for 
some time and continued to have this high frequency 
of extrasystoles. Then she sought to recapture the 
feelings she had had when she first suspected cancer 
and tried to modify her attitudes. The extrasystoles 
diminished accordingly, and for a time disappeared 
completely. Tension returned when the patient became 
worried about the irregularity of her alimony pay- 
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ments. One night her refrigerator broke and she at- 
tempted to repair it herself, became tired and frustrated 
in doing so, and had frequent extrasystoles afterwards. 
The next day she again relaxed after another clinic 
visit and felt well until the following day when she 
quarrelled with her daughter. During the ensuing 
week she continued tense and resentful at her former 
husband’s financial irresponsibility and her daughter's 
apparent rejection of her.. Following another clinic 
visit the patient once more felt less hostility and ten- 
sion and as she relaxed extrasystoles again diminished 
and disappeared. 


E. Factors Altering the Susceptibility to Extrasys- 
toles 


The susceptibility of the heart to extrasystoles 
varies much from time to time. When this suscep- 
tibility is increased extrasystoles may occur under 
stresses which were not previously associated with 
them. The following patient illustrates increase in 
the susceptibility to extrasystoles during and after 
an infection. 


Case 11 


A 44-year-old female medical research worker showed 
no evidence of structural heart disease and had al- 
ways enjoyed good health and energy. Anxiety was 
not an habitual feature of her personality. In the spring 
of 1948 she had a severe otitis media which lasted 
about ten days. Throughout this period she noted for 
the first time in her life frequent extrasystoles. On one 
occasion these were recorded so that the subject, who 
was a trained observer, was able to correlate the symp- 
tom of palpitation with the arrhythmia, Following the 
otitis media, the subject had no more extrasystoles until 
some weeks later, when she was called upon to speak 


XTRASYSTOLES 
PER 100 BEATS 
3 


a 


EVIDENCE OF 
ANXIETY 


weene-- LE 

Q 

a tare ae 

& 8 & & Se w 

2 3 az ous Pt = 
g oy S43 =z g& > He 
5 & se FE Bk 2 24 8 
FE ow go ce i a bs od 
Bs %# é 3 3 882 e 
ba ae 23 rw EB sxc5 =z 
«Ss 2 zy 8 939 © 
58 g ar § 


before a group of women. Just before she went on the 
platform to give her talk she was aware of mild feel- 
ings of anxiety and also of extrasystoles. As she began 
to lecture both the anxiety and the extrasystoles dis- 
appeared. 


Comment: In this patient the excitability of the 
myocardium may have been increased during the 
infection. Some degree of this altered state persisted 
and made the heart susceptible to the stress asso- 
ciated with the delivery of a lecture a few weeks 
later. The subject had not previously observed extra- 
systoles at other times of anxiety. 

Alterations in the susceptibility of the heart to 
extrasystoles were also related to the life situations 
and emotional states, even in the presence of struc- 
tural heart disease, as in the following case. 


Case 12 


A 55-year-old woman came to the hospital with the 
complaint of palpitations and “nervousness.” 

The father of the patient was often depressed and 
her mother stern and domineering. The patient gave 
early evidence of anxiety as a child in frequent night- 
mares, nail biting and feelings of “nervousness” when 
in the company of her mother. She had planned a 
career in music but at the age of 17, after the onset 
of bilateral chorioretinitis, abandoned it. She was by 
no means incapacitated by her inadequate vision and 
was able to get around easily and even to read large 
type. However, she did little for herself and subsided 
into a state of dependency upon her family, who, in 
turn, omitted her from the family councils and in 
general treated her like a child. After the death of 
her parents, a younger sister continued this practice, 
assumed supremacy among the siblings, handled all 
financial transactions, and freely directed the patient's 
life. In her thirties the patient became pregnant with- 
out marriage. Retrospectively at least, she felt that the 
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Fic. 9.—Ventricular Extrasystoles Dur- 
ing Anxiety. Analysis of an interview 
with Case 12. The lower shaded area is 
an evaluation of the emotional disturb- 
ance of the patient as judged by mani- 
festations of anxiety, The middle cross- 
hatched area is an evaluation (on a 
one to four plus scale) of muscle tremor 
recorded on the electrocardiogram. Ex- 
trasystoles diminished during one period 
of sustained anxiety when the heart rate 
increased. 
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man involved would have married her, but for the 
meddlesome interference of her family which drove 
him away. Her family urged her to allow the illegiti- 
mate child to be adopted, but she elected to raise 
him herself. This she did, not unsuccessfully, with 
the help of her family and some financial aid from 
the father. Relations with her sister continued to de- 
teriorate and a few years before her first visit to the 
clinic palpitations began, associated with altercations 
with her sister. She finally withdrew from the latter’s 
home and “went on relief.” 

Examination of the patient revealed an obese woman 
with moderate hypertension as high as 176/94. There 
was evidence of an enlarged heart and a systolic mur- 
mur was noted at the base. An X-ray plate showed 
tortuosity and sclerosis of the aorta. There was a dis- 
tinct tendency to tachycardia, the heart rate during 
early interviews averaging around 100. There were 
numerous ventricular extrasystoles. The electrocardio- 
gram showed left axis deviation, but was otherwise 
normal. The patient showed herself to be an anxious, 
passive, dependent person, whose feelings of hostility 
were largely repressed. 

Electrocardiograms made throughout an interview 
are analyzed in Figure 9. During the preliminary 
period she showed alternate relaxation and apprehen- 
sion, the latter appearing when she focused her at- 
tention on the test being made. During the periods 
of anxiety, ventricular extrasystoles were more fre- 
quent, Finally, it was possible to relax her completely, 
and it will be noted that at this time she had no ex- 
trasystoles. The interviewing physician then entered 
the room and began to talk to her; immediately she 
became apprehensive as to what this might portend 
and at the same time further extrasystoles were re- 
corded. The physician then by his words and manner 
reassured her and she relaxed once more, again with 
a disappearance of the extrasystoles. The conversation 
was now channeled into the topic of her illegitimate 
child and the patient immediately became agitated, 
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flushed, and fidgeted on the bed. Extrasystoles again 
appeared and continued throughout the period of agita- 
tion. At one point, as in Figure 4 of Case 6, the heart 
rate increased and the extrasystoles diminished in 
frequency during sustained anxiety. Presumably this 
was because the excitability of the sino-auricular node 
temporarily exceeded that of the ectopic focus. After 
the above topic had been discussed, the physician 
adopted a sympathetic attitude which indicated under- 
standing and approval of the patient’s management of 
her problems. At this time the extrasystoles greatly 
diminished in number, without entirely disappearing. 
A portion of the recording made at this time is shown 
in Figure 10A. The patient was then asked how she was 
supporting herself. Immediately she became agitated, 
flushed, turned her head away, made restless move- 
ments and shortly afterwards started to weep as she 
recounted the fact that she was not able to work and 
was, in fact, on relief. At this time the extrasystoles 
increased so that one was occurring every three beats 
(Figure 10B). After a further period of comparatively 
neutral conversation, the extrasystoles again diminished 
(Figure 10C). The question of her future welfare was 
then raised and she was asked if she was sure her 
son would support her and not later turn against her. 
This distressed her almost as much as the previous 
question and extrasystoles increased in number. Fin- 
ally the patient was praised for the scholastic achieve- 
ments of her son, diverted by pleasant conversation, 
and she became more composed and at ease. Con- 
comitantly the extrasystoles disappeared. From the 
figure it can be seen that throughout the interview, 
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which extended over about forty-five minutes, the 
rapid heart rate changed comparatively little. 

The patient was followed after this for about six 
months, during which interviews with therapeutic 
orientation were conducted. On three of these occasions 
electrocardiograms were taken during the interview, 
as before, At the second interview, two weeks after the 
one recorded above in detail, the patient’s life had been 
going well and she was in a happy mood. Although 
some of the topics to which she was known to be 
sensitive were discussed with her, she remained undis- 
turbed by them and no extrasystoles were recorded. 
Two weeks later a third interview was undertaken. 
On this occasion she was anxious, as she had been 
earlier, and reacted with tension to the discussion of 
the topics to which she had previously been sensitive. 
Frequent extrasystoles appeared, but disappeared again 
as she was induced to relax. A fourth interview was 
conducted about six weeks later after considerable 
improvement in her general condition had been ef. 
fected; she felt better and had noted fewer palpitations. 
On this occasion the patient became disturbed, as be- 
fore, by the discussion of the previous topics. At least 
three times during this interview she became agitated, 
flushed in the face, and tearful. No extrasystoles were 
recorded, however, although anxiety and tension ap- 
peared to be equal in degree to that associated with 
extrasystoles during the first and third interviews. The 
heart rate during all four interviews was rapid and 
varied between go and 110, with an average of about 
100. 

Following this the patient continued to improve symp- 
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Fic. 10.—Ventricular Extrasystoles During 
Anxiety. Electrocardiographic tracings during 
part of the interview with Case 12 analyzed 
in Figure 9. The three strips shown are taken 
from the periods before, during and after the 
maximal disturbance when the patient was dis- 
cussing her financial difficulties, In the middle 
strip the evidence of muscle tension associated 
with the anxiety can be seen. 
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tomatically, and three months after the last experi- 
mental interview reported almost complete disappear- 
ance of the palpitations, No extrasystoles were detected 
after the third interview. After the fourth it was 
observed that the pulse rate at successive visits was 
slower, dropping to 84 at the last two visits, The blood 
pressure fell gradually to 132/70. Furthermore, the pa- 
tient’s performance of a standard exercise tolerance 
test (as judged by return of the pulse rate to the rest- 
ing value) was improved. 


Comment: It seems evident that the suscepti- 
bility to extrasystoles of this structurally diseased 
heart was altered during a period of improvement 
in the life situation and emotional responses of the 
patient. A period of comparative well-being ap- 
parently increased the resistance of the heart to the 
stress produced by discussion of personal conflicts. 
It may be assumed, therefore, that prolonged stress 
in this patient and in others, in some way alters the 
excitability of the heart so that it is predisposed to 
arrhythmias. Tachycardia and circulatory ineffici- 
ency are other manifestations of stress on the heart 
in anxiety (25). 


Discussion 


It is generally accepted that extrasystoles occur 
when there is some alteration of the excitability of 
a portion of the heart. The irritability of this por- 
tion of the heart may temporarily exceed that of 
the sino-auricular node, or it may be refractory to 
the direct spread of the excitation wave but respond 
a little later to the same wave, reaching it in a 
roundabout course, thus acting as an ectopic focus 
for the production of an extrasystole. 

Many factors have been held responsible for this 
altered excitability, but they fall into three main 
groups: structural heart disease, metabolic or 
pharmacologic influences, and nervous or “reflex” 
mechanisms. The evidence for the production of 
extrasystoles by a neural mechanism is considerable. 
Extrasystoles have been observed to occur as a re- 
sult of stimulation of the carotid sinus and as part 
of the reaction to noxious stimuli applied to various 
parts of the body (1,24). In cats under chloroform 
anesthesia, extrasystoles have resulted from stimula- 
tion of the central ends of the cut vagi. This re- 
sponse has been abolished by incision of the hypo- 
thalamus (5). Extrasystoles have been produced by 
electrical (4) and chemical (7,15) stimulation of 
the hypothalamus. It has also been postulated that 
intracranial lesions in man (tumor, vascular acci- 
dent) have been responsible for the sudden develop- 
ment of extrasystoles as the result of stimulation of 
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medullary centers (16, 19). The greater incidence 
of extrasystoles during operations on the head and 
neck as compared to those on other parts of the 
body has been attributed to stimulation of the vagi 
during surgery (17). In experiments on dogs whose 
hearts were sensitized with barium chloride, 
groups of extrasystoles were noted during stimula- 
tion of the peripheral ends of the cut vagi and after 
sympathetic stimulation, which caused sinus or 
ventricular tachycardia (23). 

Thus, stimuli reaching the heart by efferent 
fibers of both branches of the autonomic nervous 
system may be responsible for the production of 
extrasystoles. This inference is substantiated by the 
observation that the injection of either sympathi- 
comimetic (12, 22) or parasympathicomimetic (3, 
11, 21) drugs may produce extrasystoles as well as 
other arrhythmias. That a neural mechanism is 
involved in the production of extrasystoles during 
an emotional disturbance is suggested by the fact 
that the change in emotional state and the extrasys- 
toles in the patients here reported occurred simul- 
taneously. 

It is necessary to consider, however, not only the 
immediate precipitating mechanisms but the under- 
lying susceptibility of the heart to increase in its 
irritability. In this the factors of structural heart 
disease and metabolic alterations may be of prime 
importance. That structural heart disease may pre- 
dispose the patient to the occurrence of extrasystoles 
even when these are closely related to emotional 
changes is shown by the large percentage of pa- 
tients with structural heart disease (66 per cent) in 
this group, Exercise, also, by temporarily exhaust- 
ing the heart, may alter its irritability and increase 
the number of extrasystoles. These usually dimin- 
ish during the exercise when the excitability of the 
sino-auricular node predominates, but are aug- 
mented afterwards when the rate slows and the 
effect on the heart muscle can be shown. 

Exercise is a situation which calls forth a gen- 
eral bodily mobilization which includes the circu- 
latory apparatus, as evidenced by increase of heart 
rate and stroke volume. A similar mobilization oc- 
curs in response to unpleasant life situations which 
call forth defensive activity in the subject (26). In 
the earlier and milder phases of the disturbance 
tachycardia alone may be found. If the disturbance 
is sufficiently intense or sustained, however, the ir- 
ritability of the heart may be increased to the point 
where it is susceptible to the production of extra- 
systoles. The relation of cardiac mobilization to this 
increased susceptibility is shown not only by the 
finding of habitual tachycardia in most of these pa- 
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tients; it is apparent also in the observation that in 
9 patients on whom the heart rate was accurately 
determined, tachycardia was present in all but one 
at the time of observed extrasystoles. Those pa- 
tients who were seen during periods of remission 
without extrasystoles showed slower heart rates then 
than were found during the periods of frequent 
extrasystoles. 

Should the stress became even greater, either the 
excitability of the sino-auricular node may again 
increase, (and if it predominates the arrhythmia 
will be superseded by a sinus tachycardia) or the 
ectopic focus may become firmly established with 
the development of a more serious paroxysmal or 
permanent arrhythmia. 

The stress to which the heart has been exposed 
during the preceding weeks or months becomes, 
therefore, no less important than the immediate 
situation in determining the cardiac response to a 
stimulus. Thus just as prolonged exercise may ex- 
haust the cardiac muscle, so may prolonged mobili- 
zation in defensive attitudes associated with stress- 
ful life situations. 

The personality structure, attitudes, and general 
behavior of these patients gave evidence of such a 
generally defensive reaction. In most, anxiety far 
outweighed hostility and sometimes approached 
abject fear. They tended to be timid, indecisive, and 
passive. They dealt with problems more often by 
evasion than decisive action. The habitual tachy- 
cardia displayed by most of the patients was evi- 
dence of somatic mobilization and also of cardiac 
stress arising from this behavior pattern. 

Where the susceptibility of the heart is transi- 
ently increased by concomitant disease, as in Case 
II, extrasystoles may occur under circumstances of 
slight stress. Likewise, where the stress is particu- 
larly great they may occur when the heart is struc- 
turally sound. Most of these patients exhibited a 
combination of the two factors. Prolonged disturb- 
ances in the life situations and emotional states of 
the patients were associated with defensive mobili- 
zation of the heart. In the majority of subjects such 
mobilization is not harmful, but in those with 
structural heart disease the excitability of the 
heart may be sufficiently affected by the stress for 
the production of extrasystoles. 

With the occurrence of extrasystoles or some 
other arrhythmia, the defensive mobilization be- 
comes less efficient, even to a degree which may 
impair the blood flow to the brain, as in Case 6. 
The heart itself may be damaged by the inadequacy 
of the circulation. The arrhythmia, therefore, indi- 
cates a failure of adaptation to the external threat. 
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Even more important than this, it indicates that the 
heart is being damaged by the stress to which it is 
subjected. The occurrence of an arrhythmia in pa- 
tients with structural heart disease has, in the past, 
merely drawn attention to the underlying heart dis- 
ease which has been regarded as a sufficient expla- 
nation for the arrhythmia. Careful study of the life 
situation may reveal, however, some environmental 
stress to which the subject is reacting with defen- 
sive mobilization beyond his heart’s capacity. Ap- 
propriate therapy would include manipulation of 
the life situation, and efforts to decrease the pa- 
tient’s need for defensive mobilization by helping 
him deal more constructively with his problems 
and conflicts. 


Summary and Conclusions 


1. In a group of 12 unselected patients with ex- 
trasystoles, the life situation and emotional state of 
the patient were found to be relevant to the occur- 
rence of the arrhythmias in each patient. 

2. Extrasystoles and associated anxiety were ob- 
served in these subjects experimentally during a dis- 
cussion of topics to which they were known to be 
sensitive or which had previously been associated 
with extrasystoles. 

3. The excitability of the heart may be signifi- 
cantly altered by prolonged hyperactivity of the 
cardiac muscle during anxiety with tachycardia 
and increased stroke volume. Structurally diseased 
hearts are less able to stand the strain of such hyper- 
activity and more readily develop an altered excita- 
bility than do normal hearts. Extrasystoles are there- 
fore particularly common in patients with structural 
heart disease who exhibit prolonged anxiety and 
the associated reaction of cardiac mobilization. 

4. The treatment of subjects with extrasystoles 
should include attention to the life situation and 
the patient’s adjustment to it, not only for its effect 
on the arrhythmia but in relieving the stress on the 
heart, of which the extrasystoles are an indication. 


Bibliography 


1, Aucen, W. F.: An experimentally produced premature 
systolic arrhythmia in rabbits. I, Pathway of the 
arrhythmia impulse. Am. J. Physiol. 96:243, 1931. 

2, AVICENNA. Quoted in WHITWELL, J. R.: Historical 
Notes on Psychiatry. London, Lewis and Co., 1936. 

3. Batror, A., and Lanart, A.: Injection intra-carotidienne 
acetylcholine chez U homme. Compt. rendu C. r. 
Soc. de biol.: 125:541, 1947. 

4. Beatriz, J., Brow, G. R., and Lone, C. N. H.: Physto- 
logical and anatomical evidence for the existence of 


272 


1a, 


IL 


12, 


13. 


14, 


15. 


nerve tracts connecting the hypothalamus with the 
spinal sympathetic centers. Proc. Roy. Soc., London, 
series B. 106:253, 1930. 


. Brow, G. R., Lone, C. N. H., and Beatties, J.: Ir- 


regularities of the heart under chloroform: their 
dependence on the sympathetic nervous system, 
J.A.M.A. 95:715, 1930. 

Coocan, T. J.: daalysis of an unusual case of coupled 
ventricular beats. M. Clin. North America 17:1569, 
1934. 

Dicksuir, D. B.: Production of cardiac irregularities by 
excitation of hypothalamic centers, J. Physiol. 81: 
382, 1934. 

Dunsar, FLANpers: Psychosomatic Diagnosis, 
York, Paul B, Hoeber, 1943. 


New 


. Duncan, C. H., Stevenson, I., and Riprey, H. S.: 


Life situations, emotions, and paroxysmal auricular 
arrhythmias. To be published. 

FrigoMan, M.: Studies concerning the etiology and 
pathogenesis of neurecirculatory asthenia, Hl. The 
cardiovascular manifestations of neurocirculatory 
asthenia. Am. Heart J. 30:478, 1945. 

GoLDENBERG, M., and RorHBERGER, C. J.: Uber die 
Wirkung von Acetylcholin auf das Warmblutherz. 
Zeit. £. d. ges. exper. Med. 94:151, 1934. 

Hume, W. E.: Action of adrenaline chloride on the 
heart. Quart. J. Med. 24:459, 1927. 

Karz, L,, in discussion of Romano, J., and ENcEL, G. 
L.: Studies in Syncope. 111, Psychosomatic Med. 7:12, 
1945. 

Karz, L., Winron, 8. S., and Mectpow, R, S.: Psycho- 
Somatic aspects of cardiac arrhythmias: a physio- 
logical dynamic approach. Ann. Int. Med. 24:261, 


1947. 
Kortx, C.: Die Wirkung des Digttoxins auf Elektre- 


16. 


2. 


22. 


23. 
24. 


25. 


26. 


EXTRASYSTOLES 


kardiogram. Naunyn-Schmiedeberg Archiv. 185: 
346, 1937. 

Kortu, C.: The production of extrasystoles by means 
of the central nervous system, Ann. Int. Med. 11: 


492, 1937. 


. Lennox, W. G., Graves, R. C., and Leving, 8, Av: 


An electrocardiographic study during operation. 
Arch. Int. Med. 30:57, 1922. 

Levy, R. L., Wuire, P. D., Stroup, W. D., and 
Hitiman, C, C.: Transient tachycardia. J.A.M.A.: 
129:585, 1945. 

Lucxe, H.: Uber zentral ausgeloste Herzrhythmus- 
Storgungen, Deutsche Arch. f. Klin. Med. 180:40, 
1937. 

Mutter, M. L., and McLean, H. V.: The status of the 
emotions in palpitation and extrasystoles with a note 
on “Effort Syndrome.” Psychoanalyt. Quart. 10:545, 
1940. 

Norn, P. H., Essex, H. E., and Barnes, A. R.: Effect 
of intravenous injection of Acetylcholine on electro- 
cardiogram of dog. Proc, Staff. Meet. Mayo Clinic. 
14:348, 1939. 

Peasopy, F., Croucu, H. D., Srureis, C. C., WEaRN, 
J. T., and Tompxins, E. H.: Effects of the injection 
of epinephrine in soldier’s with “irritable” heart. 
J.A.M.A. 71:1912, 1918. 

ScuerF, D., and Romano, F, J.: Extrasystoles in groups. 
Am. Heart J. 35:81, 1948. 

Wutre, P. D.: Heart Disease (Ed.3). New York, Mac- 
Millan Co, 1944. 

Worr, G. A., Jz, and Wourr, H. G.: Studies on the 
nature of certain symptoms associated with cardio- 
vascular disorders. Psychosomatic Med. 8:293, 1946. 

Worrr, H, G.: Protective reaction patterns and disease. 
Ann. Int. Med. 27:944, 1947. 


American Neurological Association 


At the Seventy-Fourth Annual Meeting of the American Neurological Association held in 
Atlantic City, New Jersey, June 13-15, 1949, the following officers were elected for the year 


1949-1950: 
President: 
ist Vice-President: 
and Vice-President: 
Secretary-Treasurer: 
Assistant Secretary: 


Dr. Henry W. Waltman 
Dr. Johannes M. Nielsen 
Dr. E. Jefferson Browder 
Dr. H. Houston Merritt 
Dr. Charles Rupp 


VOL. XI, NO. 5 


